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• Aircraft exhaust contains particulate matter (PM) that arises from
incomplete combustion of fuel and lubrication oil in the gas
turbine. Non-volatile carbonaceous PM is commonly referred to
as soot, and the portion of soot that is light-absorbing is known
as black carbon (BC)1.
• The United States Federal Aviation Administration has projected
that U.S. passenger aviation transport will increase as much as
42% over the next 20 years2. This increase in aviation traffic has
brought further attention to the negative effects of BC emissions:
• BC has been deemed to be the second-most important global
climate-forcer after carbon dioxide3.
• BC also contributes to the formation of photochemical smog
and increases the potential for people to inhale highly
concentrated irritants4.
• This study seeks to further our understanding of BC emissions by
running a Capstone C30 microturbine (essentially a scaled down
aircraft gas turbine) on fuels with a variety of compositions.METHOD
• Emissions from the Capstone C30 were characterized by
measuring both mass and number concentration of BC in the
microturbine’s exhaust for different fuels
• The main instruments used for these measurements were the
scanning mobility particle sizer (SMPS) and the condensation
particle counter (CPC)
• Both diesel fuel and Jet A were mixed with varying concentrations
of 3 dopants: xylene, benzene, and naphthalene
• The dopants were expected to cause the BC concentration to vary
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• Initial measurements of BC particles while running the turbine 
with diesel were extremely low, so diesel was doped with xylenes, 
and then benzene to obtain higher measurements
• Benzene generated a slightly larger number of particles than 
xylenes, so a higher concentration was used in a third test
• All three tests produced very little particles overall, as can be 
seen from the data in Figure 2 below 
• After diesel, Jet A was tested to determine if it would produce a 
greater number of particles
• When it did not produce much BC on its own, it was also doped 
with benzene
• The results of these tests are below in Figure 3. Once again, 
among all tests conducted, very little particles were produced
FUTURE WORK
• Further research to determine whether or not emissions of other
microturbine models are similar to that of the Capstone C30
• Determine why the Capstone C30 itself is so clean, and why it is
not more widely used
• Study of differences between aircraft APUs and microturbines to
ascertain why APUs have more emissions.
• Tests run with different fuel compositions with different dopants
than the ones used in this study may be attempted
• Research will contribute to existing microturbine emissions
literature
• The experimental set-up for this study can be used for future
emissions and fuel sensitivity research with the Capstone C30
• Discovering the clean nature of the Capstone C30 may allow for
further breakthroughs in efforts to mitigate BC emissions, both in
aircraft and microturbines.
Figure 1: Experiment schematic. Note that additional instruments in the schematic not 
mentioned above were used to collect additional data not crucial to the main objective 
of this experiment.
Figure 2: The three tests that this graph compares were each run using a different fuel 
composition at a 10 kW load. 
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Figure 3: The three tests that this graph compares were each run using a different fuel 
composition at a 5 kW load. 
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